The incidence of immune complex glomerulonephritis in cats is lo Idiopathic membranous nephropathy is the most frequently observed glomerulonephritis in cat^^.^ and often is associated with feline leukemia virus infection.'.' A form of glomerulonephritis with dense deposits in the subepithelial, subendothelial, and mesangial areas of the glomeruli has been reported in cats with malignant lymphoma, myeloproliferative disorders, and infection with feline leukemia virus. ' We describe a case of immune complex glomerulonephritis associated with renal lymphoma in a cat. The glomerulonephritis appeared to be morphologically similar to type I membranoproliferative glomerulonephritis in man.
Immune Complex Glomerulonephritis in a Cat with Renal Lymphosarcoma
The incidence of immune complex glomerulonephritis in cats is lo Idiopathic membranous nephropathy is the most frequently observed glomerulonephritis in cat^^.^ and often is associated with feline leukemia virus infection.'.' A form of glomerulonephritis with dense deposits in the subepithelial, subendothelial, and mesangial areas of the glomeruli has been reported in cats with malignant lymphoma, myeloproliferative disorders, and infection with feline leukemia virus. ' We describe a case of immune complex glomerulonephritis associated with renal lymphoma in a cat. The glomerulonephritis appeared to be morphologically similar to type I membranoproliferative glomerulonephritis in man.
The cat was presented to the University of Minnesota Veterinary Medical Teaching Hospital with a primary complaint of anorexia of ten days duration. Two years previously, cardiomyopathy associated with aortic thromboembolism was a. Glomerulus has focal areas of mesangial sclerosis with increase in mesangial matrix and cells (*) which has compromised the patency of capillary lumens. The thickness of glomerular basement membrane vanes considerably and splitting of the glomerular basement membrane is observed (arrow). b. Lymphocytic (L) infiltration in interstitium with normal interstitial and tubular architecture. diagnosed for which the cat was receiving 5 mg of aspirin per week.
Physical examination revealed the cat to be depressed and dehydrated (approximately 10% as judged by skin turgor), and the mucous membranes were pale. A holosystolic murmur was auscultated with point of maximal intensity at the fifth intercostal space on the right side. Abdominal palpation nitrogen 135 mg/dl with urine specific gravity of 1.013), revealed a large, irregular right kidney. hypergammaglobulinemia (5.8 g/dl), mild hypoalbuminemia Abnormal laboratory data indicated a non-regenerative (2.6 g/dl), and a positive test for the feline leukemia virus. anemia (packed cell volume 18%), azotemia (blood urea Proteinuria (2+) was observed on urine analysis. Fig. 3 : Electron micrograph; a. electron dense deposits (D) are observed predominately in the subendothelial region with occasional deposits present intramembranously. Focal wrinkling and collapse of glomerular basement membrane (arrow) is noted. US = urinary space; L = capillary lumena. b. Extensive increase in mesangial matrix (*) and proliferation of mesangial cells is seen (M).
A transabdominal fine needle aspirate of the right kidney revealed blast lymphocytes with a high nucleus to cytoplasm ratio and prominent nucleoli.
The following diagnoses were made based on clinical and laboratory findings: ( 1) renal lymphosarcoma, (2) cardiomyopathy. The cat was killed at the owner's request, and a necropsy was done.
Abnormal gross findings at necropsy were observed in the right kidney which contained a mass at the anterior pole (4 cm diameter) and another (3 cm diameter) in the peripelvic region. Both masses were firm and white. The left kidney was of normal size and contained no visible nodules. The right ventricle of the heart was dilated and thickened, while the atria were rough in texture and mottled. The marrow in the femur was primarily fat.
Tissues for light microscopy were fixed in 10% buffered formalin, embedded in parafin, cut at 2 to 3 Fm and stained with hematoxylin and eosin. Renal sections were additionally stained with periodic acid-Schiff s reagent, chrome zirconium and trichrome stains.
Tissue from the left kidney was prepared for immunofluorescence microscopy and was reacted with fluorescencelabeled rabbit anti-tiger immunoglobulin G and rabbit antitiger third component of complement.6 The antisera was prepared in our laboratory and shown to react with cat sera. Tissue for electron microscopy (left kidney only) was prepared from paraffin-embedded tissue.
Light microscopy revealed 15 to 20% of the glomeruli to be completely sclerotic. The remaining glomeruli had increased numbers of mesangial cells with proliferation of mesangial matrix. In some glomeruli, focal proliferation of mesangial cells and matrix encroached upon and compromised the patency of the capillary lumens ( fig. lu) . Examination of tissue stained with PAS and chrome zirconium stains revealed occasional areas of capillary duplication and "splitting" (fig. l a ) and formation of spikes. However, in most areas the glomerular basement membrane appeared to be of normal thickness. Hematoxylin and eosin-stained sections showed the thickness of glomerular basement membrane to vary considerably due to "interposition" of mesangial matrix. Trichrome stain revealed increased areas of fibrosis, especially in the glomeruli which were sclerotic. Bowman's capsule was thickened and an occasional crescent was observed. The tubules were dilated with hypertrophic cells. The tubular lumen contained proteinaceous material. At the level of the corticomedullary junction, interstitial fibrosis was observed. Infiltration of mononuclear cells (predominantly lymphocytes) was observed in the interstitium, especially at the corticomedullary junction ( fig. 1 h) .
Immunofluorescence microscopy revealed granular deposition of cat immunoglobulin G and third component of complement ( fig. 2u ), predominantly in the subendothelial region, but also in the mesangial and subepithelial regions of the glomeruli as evidenced by using phase-fluorescence microscopy ( fig. 2h ).
Since the tissue was initially fixed in formalin and then processed for electron microscopic examination, the finer details of cell structure were not well preserved. Electron dense deposits were observed predominantly in the subendothelial region ( fig. 3a) . Occasional dense deposits formed spikes or "humps" and were found in the subepithelial region. The mesangial region contained dense deposits with an increased number of mesangial cells and matrix ( fig. 3b ). Interposition of mesangial matrix between endothelial cells and glomerular basement membrane was noted by electron microscopy. This gave the impression of "splitting" of the glomerular basement membrane and/or increase in glomerular basement membrane thickness as noted by light microscopy. Focal collapse and wrinkling of the glomerular basement membrane were observed occasionally. Epithelial foot process swelling was seldom observed.
The pathologic changes, proliferation of mesangial cells and mesangial matrix, glomerular sclerosis, deposits of immunoglobulin G and third component of complement, and predominant dense deposits in the subendothelium observed in this cat, were similar to those which have been described in three of 15 cats with glomerulonephritis associated with feline leukemia virus or lympho~arcoma.~ The renal lesions observed in this cat were similar to those seen in type I membranoproliferative glornerulonephritis in man; but we hesitate to use the above term because type I membranoproliferative glomerulonephritis represents a specific clinical and pathological entity in man. ' An increased concentration of P3O and GP70 viral proteins has been found in cats with glomerulonephritis associated with feline leukemia virus infection.' In contrast, the serum concentration of feline oncornavirus cell membrane antibody was low in these cats. Immune complexes formed with group specific antigens have been suggested to play a role in the pathogenesis of glomerulonephritis in cats infected with feline leukemia virus.4 The cause of immune complex glomerulonephritis in this cat was not determined, but it is possible that viral antigen(s) may have been responsible. Request reprints from Dr. Karim Jeraj, Department of Medicine, 541E, Baylor College of Medicine, One Baylor Plaza, Houston, TX 77030 (USA). Vet. Pathol. 22: 290-292 (1985) Papillary Cystadenocarcinoma in a Zebra ( This report describes the gross morphology and histologic features of a serous papillary cystadenocarcinoma of the ovary with multiple metastases in a zebra (Equus granti).
The animal was a 12-year-old female Grant's zebra. She was bred at Obihiro zoological garden since April 1972. In early July 1981, the zebra had clinical signs of abdominal inflation, breast swelling and subcutaneous edema of the hypogastric region. She showed no progress toward recovery, and died on July 28, 198 1. The animal was necropsied immediately after death.
The abdominal cavity had abundant serohemorrhagic effusion. Tumors with multiple cysts were found on the ovulation fossa of the left ovary and on the surface of the right ovary, sparing the ovulation fossa. The cysts in the tumors were 2 to 10 mm in diameter and contained clear serous fluid. The tumors spread along the surface of parietal and visceral peritoneum. Neoplastic proliferation made the large omentum 3 to 8 cm thick. Superficial tumors of the visceral peritoneum were found on the liver, spleen, pancreas, uterus, urinary bladder, gastrointestinal tract and diaphragm.
There was abundant serohemorrhagic effusion in the thoracic cavity. Cystic tumors similar to those in the abdominal cavity were observed on the parietal pleura, fibrous pericardium and mediastinum. The lungs had congestive edema. There were no neoplastic lesions on the pulmonary pleura.
Numerous nodular tumors (2 to 4 mm in diameter) were disseminated in the parenchyma of all lung lobes. Pulmonary and mediastinal lymph nodes were swollen.
Tissue blocks from tumors in the abdominal and thoracic cavities and from the main visceral organs were fixed in 10% formalin solution and embedded in paraffin. Histological sections were stained with hematoxylin and eosin (HE). Selected tumor sections also were stained with periodic acid-Schiff (PAS), von Kossa's, and Prussian blue.
The superficial tumors of peritoneum, pleura, and lungs were similar histologically to the cystic tumor of the left ovary (figs. 1, 2). The tumors had a cystic or papillary pattern. Cysts in the tumor were lined with single or multiple layers of cuboidal or columnar epithelial cells, and frequently contained multibranched papillae with delicate connective stalks (figs. 3, 4). There was a basement membrane between the epithelial cells and stroma. Epithelial cells had round or ovoid nuclei and rarely were ciliated. Mitotic figures sometimes were seen. Hematoxylinophilic, extracellular bodies (which were spherical, laminate and contained an abundance of calcium and iron) frequently were observed in the stroma of tumors ( fig. 4 ). In the lungs, metastatic tumor foci were found in pulmonary arteries, alveolar walls, and pulmonary alveoli. Pulmonary and mediastinal lymph nodes also had metastatic tumors in the lymph sinus. Metastatic tumors were observed in the subserous lymph ducts of visceral organs (liver, spleen, and adrenal glands), central veins in the liver and medullary veins in adrenal glands.
The diagnosis was serous papillary cystadenocarcinoma of the ovary with multiple metastases. Cystadenocarcinoma derived from surface epithelium of the ovary is the most com-
